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Abstract 

Background: Cervical cancer is the third most common cancer among women worldwide, and in Nigeria it is the 
second most common female cancer. Cervical cancer is an AIDS-defining cancer; however, HIV only marginally 
increases the risk of cervical pre-cancer and cancer. In this study, we examine the risk factors for cervical pre-cancer 
and cancer among HIV-positive women screened for cervical cancer at two medical institutions in Abuja, Nigeria. 

Methods: A total of 2,501 HIV-positive women participating in the cervical cancer screen-and-treat program in 
Abuja, Nigeria consented to this study and provided socio-demographic and clinical information. Log-binomial 
models were used to calculate relative risk (RR) and 95% confidence intervals (95%CI) for the risk factors of cervical 
pre-cancer and cancer. 

Results: There was a 6% prevalence of cervical pre-cancer and cancer in the study population of HIV-positive 
women. The risk of screening positivity or invasive cancer diagnosis reduced with increasing age, with women 
aged 40 years and older having the lowest risk (RR=0.4; 95%CI=0.2-0.7). Women with a CD4 count of 650 per mm 3 
or more also had lower risk of screening positivity or invasive cancer diagnosis (RR=0.3, 95%CI=0.2-0.6). Other 
factors such as having had 5 or more abortions (RR=1.8, 95%CI= 1.0-3.6) and the presence of other vaginal wall 
abnormalities (RR=1.9, 95%CI= 1.3-2.8) were associated with screening positivity or invasive cancer diagnosis. 

Conclusion: The prevalence of screening positive lesions or cervical cancer was lower than most previous reports 
from Africa. HIV-positive Nigerian women were at a marginally increased risk of cervical pre-cancer and cancer. 
These findings highlight the need for more epidemiological studies of cervical cancer and pre-cancerous lesions 
among HIV-positive women in Africa and an improved understanding of incidence and risk factors. 
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Background 

In 2008, cervical cancer was the third most common 
cancer among women and the seventh most common 
cancer overall with 530,000 new cases and 275,000 
deaths reported [1]. Women in Sub-Saharan Africa are 
disproportionately affected, where it is the most com- 
mon cancer in women, accounting for 13% of all female 
cancers [1,2], In Nigeria, it is the second most common fe- 
male cancer after breast cancer, with an age standardized 
incidence rate of 34.5 cases per 100,000 women in 2010 [3]. 
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Virtually all cases of cervical pre-cancer and cancer 
are associated with a high-risk human papillomavirus 
(hrHPV) infection, with types 16 and 18 reported to ac- 
count for the majority of cases [4,5]. However, only 
about 12% of individuals with persistent hrHPV infec- 
tion go on to develop cervical pre-cancer and cancer. 
Hence, hrHPV infection can a cause of cervical cancer, 
but is not the exclusive cause. In addition to hrHPV, 
other factors impact progression, from persistent hrHPV 
infection to cervical pre-cancer to cancer. These include 
smoking, parity, education, diet, physical inactivity, sex- 
ual behavior and use of oral contraceptives [6,7]. Other 
factors, including population growth and aging, are also 
contributing to the rising burden of cervical cancer in 
developing countries [8]. 
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Since the onset of the HIV epidemic, the United States 
Centers for Disease Control and Prevention (CDC) has 
classified cervical cancer, Kaposi sarcoma and non- 
Hodgkins lymphoma as AIDS -defining cancers because 
of their close association with HIV infection [2]. How- 
ever, unlike the latter two types of cancer, the risk of cer- 
vical cancer is only marginally elevated at best among 
HIV-infected women [9-13]. Furthermore, compared 
with other AIDS-defining cancers, the incidence of cer- 
vical cancer has not decreased substantially with increas- 
ing use of anti-retroviral therapy, which suggests that 
the role of immunosuppression in the progression to in- 
vasive cancer may be marginal [9,14-18]. 

In developed countries, some 75% of women are 
screened— typically by Papanicolaou staining (Pap smears) 
and more recently by human papillomavirus (HPV) DNA- 
based tests— compared with 5% in developing countries 
[19]. As a consequence, the incidence of cervical cancer in 
developed countries has been reduced substantially, in 
contrast to developing countries such as Nigeria, where 
the incidence has remained stable [3,20]. The choice of 
screening method for cervical cancer is also a challenge 
for developing countries. Widespread adoption of Pap 
smears has not been feasible in developing countries be- 
cause of the need for high quality cytology equipment, la- 
boratories and well-trained clinicians who can interpret 
Pap smear results, the need for multiple hospital visits, 
and the need for follow-ups and the recall of patients sev- 
eral times [19,21]. HPV DNA testing is expensive, requires 
multiple visits and is beyond the resources of most 
low- and middle-income countries (LMIC) at the 
present time. Other factors, including poor health care 
infrastructure, lack of resources and competing needs 
for limited health care resources, also mitigate against 
widespread adoption of cervical cancer screening in 
low resource countries [19]. 

An alternative cervical cancer screening method that 
is recommended for use in developing countries is visual 
inspection with acetic acid or Lugols iodine (VIA/VILI). 
VIA/VILI is an inexpensive test that can be easily 
adopted and scaled up in the healthcare system of 
LMIC, does not require specialized laboratories or 
equipment, can be performed by a wide range of health 
care professionals after a short period of training and 
does not require several visits by patients [10,16,19,22]. 
VIA/VILI is increasingly used as a "screen and treat" ap- 
proach to cervical cancer screening in LMIC where 
treatment for abnormal lesions is performed during one 
single clinic visit, thereby minimizing the need of pa- 
tients having to attend a follow-up [16,19]. 

In some countries, donor funding from the Presidents 
Emergency Plan for AIDS Relief (PEPFAR) and the Glo- 
bal Fund has provided the resources and infrastructure 
needed to scale up visual inspection with acetic acid 



testing (VIA) [16]. For example, Zambia leveraged these 
resources, rapidly expanded its VIA model and inte- 
grated it into the health care system. This has ensured 
the success of the program without placing extra burden 
on the health care system, thus maximizing the potential 
of the "screen and treat" approach [10,16,22]. VIA is 
reported to have 80% sensitivity, 92% specificity, a 10% 
positive predictive value and a 99% negative predictive 
value [21]. In this paper, we report risk factors for VIA/ 
VILI positivity among the study's screened population in 
Nigeria. 

Methods 

Place of study 

This study was carried out at the University of Abuja 
Teaching Hospital and the National Hospital, both in 
Abuja, Nigeria. 

Screening population 

HIV-positive women older than 18 years of age either on 
anti-retroviral therapy (ART) or ART naive attending 
PEPFAR treatment clinics for HIV care were enrolled at 
both sites. Participants were women who voluntarily 
presented and gave informed consent for cervical cancer 
screening. 

Screening procedure 

After obtaining informed consent, nurses obtained 
demographic and clinical information on all participants 
and examined the introitus and vulva, noting any abnor- 
malities. A bivalve speculum was then introduced into 
the vagina for examination of the cervix using a halogen 
lamp. The squamo-columnar junction of the cervix 
(transformation zone) was identified and any secretions 
or exudate cleaned off before a nurse applied a cotton 
wool swab soaked in 5% acetic acid solution for 3 mi- 
nutes. The results of each examination were noted. 
Pre-cancerous lesions were defined as being dense 
aceto-white lesions with well-defined margins observed 
within the vicinity of the transformation zone originat- 
ing from the squamo-columnar junction, or if the 
whole cervix or cervical growth turned white. A suspi- 
cion of cancer was defined as any cervical ulcer or 
growth being observed [23]. Following VIA, if there 
was any uncertainty about the lesion observed, visual 
inspection with Lugols iodine (VILI) was conducted. A 
positive VILI was characterized as being well-defined, 
bright yellow iodine non-uptake areas touching the 
squamo-columnar junction or close to the cervical os 
if the squamo-columnar junction was not seen. 

Results of VIA or VILI were classified according to the 
International Agency for Research Against Cancer 
(IARC) manual and recorded after each test [24]. Posi- 
tive areas were mapped on case report forms and the 
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number of positive lesions, the quadrant affected and de- 
gree of extension noted. Digital images (cervigrams) of 
the cervix were captured for all screened women regard- 
less of the outcome of VIA using off-the-shelf digital 
cameras (Canon Powershot SX20 IS @ ). Cervigrams were 
used to provide patients with immediate feedback on the 
results of their examination, and were saved on a com- 
puter as part of the clients record. They were subse- 
quently reviewed by a consulting gynecologist for quality 
assurance purposes. 

Women with confirmed VIA or VILI positive results 
were offered immediate treatment with cold coagulation. 
This is an ablative therapy used for treatment of 
intraepithelial neoplasia that is not suspected of being 
cancerous, not covering more than 75% of the cervix, is 
not disappearing into the endo-cervical canal, and the 
squamo-columnar junction is fully visible. A patient with 
a cervix suspicious for cancer or with intraepithelial neo- 
plasia was ineligible for cold coagulation according to 
predefined criteria. These women were referred to the 
gynecology clinic to undergo colposcopy and biopsy to 
confirm probable cancer diagnosis and to receive further 
treatment, as is standard practice in screen and treat 
programs [23]. 

Quality assurance 

At the end of every week, quality assurance meetings were 
held with nurses and the consulting gynecologist to review 
all cervigrams taken during the week, with the aim of 
assessing the nurses' visual detection skills and referral de- 
cisions. In those cases where there was a missed diagnosis 
of clinical relevance the patient was recalled. 

Statistical analysis 

Relative risk and 95% confidence intervals (9596CI) were 
calculated using log-binomial regression models [25,26]. 
The p-value for trend for ordinal variables was calculated 
using the median value of each category. A liberal criter- 
ion for the selection of potential confounders and possible 
independent risk factors was employed; all variables that 
were significant in the univariate models at p<0.20 were 
included in the multivariate models [27]. We divided the 
continuous variables (age and last CD4 count) by mul- 
tiples of five, which corresponded approximately to 
quartiles of the age distribution. We investigated pos- 
sible non-linearity in the log-binomial models between 
screening status and continuous variables (age, age at first 
sexual intercourse, total number of pregnancies, total 
number of abortions and last CD4 count) using stepwise 
restricted cubic splines. A likelihood ratio test was used to 
compare the log-linear model to the model with any non- 
linear terms that were selected in the smoothing process 
[28,29]. All data analysis was performed using SAS 9.3 
(SAS Institute; Cary, NC, USA). 



Results 

Socio-demographic and clinical characteristics of the 
study participants are shown in Tables 1 and 2. A total 
of 2,501 HIV-infected women on ART were screened be- 
tween 2010 and 2012. The mean age and standard devi- 
ation (SD; the second number) was 35 (7) years. The 
mean number of sexual partners (SD) was 1 (1). The 
mean age (SD) at first sexual intercourse was 19 (4) 
years. The mean (SD) number of pregnancies was 4 (2). 
The mean (SD) number of abortions experienced was 2 
(2). Christianity was the most common religion, with 
84% of the women identifying as Christians. The level of 
education within this group of women was high, with 
77% having secondary education or higher. The majority 
of women, 52%, were married at the time of the study. 
Most women, 77%, had CD4 counts above 300; the me- 
dian CD4 count was 451 cells per mm 3 . The majority of 
the HIV-infected women, 86%, were asymptomatic and 
were classified as having Stage 1 at baseline as defined 
by World Health Organization guidelines [30]. 

Few participants, 6%, had a positive screening test re- 
sult or a confirmed diagnosis of invasive cervical cancer. 
Women with positive results and invasive cancer were 
grouped together for analysis; although we recognize 
that a positive VIA/VILI result does not necessarily 
equate to a cervical cancer diagnosis. The results of the 
univariate associations are shown in Table 3. The me- 
dian age of women with a positive screening result/inva- 
sive cancer was 32 years compared with a median of 35 
years in women with a negative screening result (p tre nd < 
0.0001). The median number of pregnancies among 
women with a positive VIA result/invasive cancer was 3 
compared with 4 pregnancies in women with a negative 
(Ptrend=0-03). A greater proportion of women with VIA 
positive lesions were Christians (p=0.04). Women 
with a positive screening result/invasive cancer also 
had a higher proportion of vaginal wall abnormality 
(p=0.0006). The most recent CD4 count prior to 
screening was significantly higher among women with 
a negative screening result compared with women with a 
positive screening result/invasive cancer (p <0.0001). The 
results of the multivariate analyses are shown in Table 3. 
The risk of screening positivity or invasive cancer diagno- 
sis decreased with increasing age, with women aged 40 
years and older having the lowest risk (RR=0.4; 95% 
CI=0.2-0.7). Women with a CD4 count of 650 per mm 3 
or more had the lowest risk of screening positivity or inva- 
sive cancer diagnosis (RR=0.3, 95%CI=0.2-0.6). Other in- 
dependent risk factors, such as having had five or more 
abortions (RR=1.8, 95%CI=1.0-3.6) and the presence of 
other vaginal wall abnormalities (RR=1.9, 95%CI=1.3-2.8), 
were associated with screening positivity or invasive 
cancer diagnosis. There were no independent associa- 
tions with age at first sexual intercourse or multiple 
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Table 1 Socio-demographic characteristics of HIV-infected 
women (n=2,501) 
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Table 1 Socio-demographic characteristics of HIV-infected 
women (n=2,501) (Continued) 



Intrauterine devices 
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^otal number of pregnancies is defined as pregnancies carried after 28-weeks, 
regardless of outcome. 

Contraceptive use refers to history of contraceptive use. 

3 Hormonal contraceptives includes oral contraceptives, hormonal injections 

and intradermal implants. 



pregnancies. We detected non-linearity in the relation- 
ship between age and screening status, where risk was 
slightly elevated up to age 35 and then declined dra- 
matically up to age 50, after which no further decrease 
in risk was apparent (Figure 1). 

Discussion 

In this study of cervical cancer risk factors in HIV- 
positive Nigerian women, we found a 6% prevalence of 
cervical pre-cancer and cancer. This finding is inconsist- 
ent with previous reports from other Sub-Saharan Afri- 
can countries where a higher prevalence of pre-cancer 
and cancer has been reported [31-38]. Studies conducted 
in Rwanda, Kenya, South Africa, Uganda and Zambia 
reported prevalence of cervical pre-cancer and cancer 
among HIV-positive women of 24.3%, 26.7%, 66.3%, 
73.0% and 76%, respectively [31-35], 

In order to address these inconsistencies, knowing that 
the age-standardized incidence of cervical cancer in 
Nigeria is 34.5 per 100,000 people/year and this has not 
changed significantly in the last few decades [3], that 
20% of cervical abnormalities if untreated progress to 
carcinoma, and assuming that the average duration from 
a cervical abnormality to cancer is about 15 years given 
that the average duration of cervical cancer from the 
time of infection with the HPV to cervical cancer has 
been estimated at 30 years [39], it is possible to estimate 
the expected prevalence of cervical abnormalities. The 
relationship between the incidence, I, and the point 
prevalence of disease, p, can be used to calculate the 
expected prevalence of cervical abnormalities as follows: 
p = Y^p, where D is the average duration of the disease 
[40]. Applying this formula and based on the assump- 
tions made above, an expected prevalence of 2.5% is 
obtained. Further assumptions based on the sensitivity 
of VIA/VILI will increase this prevalence estimate. It is 
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Table 2 Clinical characteristics of HIV-infected women 
(n=2,501) 
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also easy to see how, with small departures from these 
assumptions, the prevalence of cervical abnormality ob- 
served in the study could have been easily obtained. For 
example, if only 10% of untreated cervical abnormalities 
in this setting progress to frank cancer, the expected 
prevalence of cervical abnormalities would be 4.9%. It is 
noted that the incidence of cervical cancer in East Africa 
is about 50% higher than in West Africa [1]. For preva- 
lence to be as high as that reported in some of the other 
studies in Sub-Saharan African, such as 27% as reported 
in a recent study among HIV-infected women in Kenya, 
the cervical cancer incidence rate would have to be 
about 493/100,000 people/year; approximately 10-fold 
greater than what has been observed in African 
population-based registries. Thus, it is probable that 



the cervical pre-cancer and cancer prevalence obtained 
in these other studies were over-estimated and the re- 
sults of the present study are likely to be much closer 
to the true value. 

The higher prevalence reported by some of these other 
studies may also be partly explained by differences in the 
sexual practices of the women studied [2]. Having mul- 
tiple sexual partners increases the risk of acquiring HPV, 
and in turn, the development of cervical pre-cancer and 
cancer. In Cote DTvoire, 56% of the women had >5 life- 
time sexual partners and in South Africa the median 
number of sexual partners was 4, while in the present 
study 96% of women reported < 2 sexual partners 
[2,33,41]. It is, however, unlikely that these differences 
are sufficient to account for such high rates of preva- 
lence as those reported in some of the previous studies. 
The limitations of self-reported sexual practices data are 
noted, but it is not believed that this would differ sys- 
tematically among Sub-Saharan countries [42]. 

This study is similar to other studies where participants 
are recruited through HIV and ART clinics [5,32,33,43]. 
The median age of women in this study was similar to that 
of women in other studies [32,33,44]. In general, women 
in the current study had higher CD4 counts than women 
in other studies, as all HIV-infected women in this study 
had initiated ART treatment [32,33,44]. 

The prevalence and incidence of cervical cancer is only 
marginally affected by HIV/ AIDS [2]. Since the intro- 
duction of anti-retroviral therapy, the incidence of cer- 
vical cancer has not decreased substantially, unlike that 
of other AIDS -defining cancers such as Kaposi's sarcoma 
and non-Hodgkins lymphoma. This suggests that im- 
munosuppression caused by HIV infection is only mar- 
ginally associated, at best, with the progression to 
cervical cancer [9,14-18]. The lack of a decrease in the 
incidence of cervical cancer in this era of effective ART 
is supported by data from HIV/ AIDS cohorts in devel- 
oped countries [18,45,46]. This finding may be partially 
explained by the lack of impact of immunosuppression 
on carcinogenetic HPV, a necessary but not sufficient 
cause of cervical pre-cancer and cancer [44,47]. 

The majority of the women in this study were aged be- 
tween 30 and 39 (55%), and the median age observed for 
an invasive cancer diagnosis or positive screening result 
was 32 years, which is about 10 years younger than the 
median age of 47 years for cervical cancer diagnosis in 
the general population [48]. This result is similar to that 
of other studies from Africa, which showed HIV-positive 
women presenting with cervical pre-cancer and cancer 
at an earlier age. In Kenya and South Africa, HIV- 
positive women with invasive cervical cancer were on 
average about 10 years younger compared with women 
who were HIV-negative [49,50]. One hypothesis is that 
unsafe sexual behavior puts women at risk of both HPV 
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Table 3 Association between socio-demographic and clinical characteristics and a positive cervical screening test 
among HIV-infected women 
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Occupation 




0.6 




Employed (ref) 
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Unemployed 


(1.4-4.2) 






Student 


(0.4-5.5) 







Ononogbu et al. BMC Public Health 2013, 13:582 
http://www.biomedcentral.com/1471-2458/13/582 



Page 7 of 10 



Table 3 Association between socio-demographic and clinical characteristics and a positive cervical screening test 
among HIV-infected women (Continued) 


Other 


1.0 (0.5-2.1) 




N/A 


1.4 (0.4-5.3) 




Contraceptive use 


1.0 (0.7-1.4) 


1.0 


Hormonal 
contraceptives 


0.6 (0.1-3.8) 


0.5 


Intrauterine devices 


1 .5 (0.5-4.5) 


0.5 


Barrier contraceptives 


1.2 (0.8-1.7) 


0.4 


Clinical characteristics 


BMI (kg/m 2 ) 




0.8 


< 1 8.5 (ref) 


1.0 




1 8.5-24.9 


(0.7-1.5) 




25-29.9 


0.6 (0.2-2.5) 




>30 


1.0 (0.5-1.8) 




Vaginal wall abnormality 




0.0006 0.0007 


None (ref) 


1.0 


1.0 


Other 


2.0 (1.3-2.9) 


1.9 (1.3-2.8) 


Last CD4 count (per mm 3 ) 




<o.ooor <o.oooi* 


<300 (ref) 


1.0 


1.0 


300-<450 


0.5 (0.3-0.7) 


(0.3-0.7) 


450-<650 


0.5 (0.3-0.7) 


0.5 (0.3-0.8) 


>650 


0.3 (0.2-0.5) 


0.3 (0.2-0.6) 


WHO stage 




1.0 


Stage 1 (ref) 


1.0 




Stage 2 


(0.2-1.4) 




Stage 3 


1 .3 (0.6-2.7) 




Stage 4 


1.6 (0.2-10.2) 




ART Regimen currently on 




0.6 


TDF-containing ART 


1.4(1.0-2.0) 




ZDV-containing ART 


(1.0-2.2) 




d4T-containing ART 


0.9 (0.4-2.1) 





*p-value for trend using median value of each category. 



and HIV, and that this may explain the younger age of 
presentation of HIV-infected women [49]. However, 
given the results from HIV cohorts in developed coun- 
tries that suggest a limited role of HIV-associated im- 
munosuppression in cervical carcinogenesis [18,45,46], 
the differences in age between HIV-positive and HIV- 
negative people may be a reflection of the lower life ex- 
pectancy of persons living with HIV/ AIDS in Africa. 

The results of this study suggest that HIV-infected 
women with higher CD4 cell counts were at a reduced 
risk for invasive cancer diagnosis or a positive VIA re- 
sult. This result agrees with findings from other studies. 
For example, in Rwanda, an inverse association was 
found between the CD4 count and cervical pre-cancer 
among HIV-infected women [44]. Harris et al found 
that HIV-negative and HIV-positive women with a CD4 
cell count of greater than 500 cells per mm 3 had low 



incidence of cervical pre-cancer compared with those 
with lower CD4 counts [51]. These findings may reflect 
competing risks in HIV-positive patients with low CD4 
counts, and the need to focus more on immune recon- 
stitution in that population. It also appears that once 
pre-cancerous lesions develop, disease progression is not 
affected by the CD4 count, consistent with the marginal 
role previously reported for immunosuppression in dis- 
ease progression [52]. 

We also found the risk for cervical pre-cancer and 
cancer to be associated with age (>40 years) which sup- 
ports the natural history of cervical carcinogenesis from 
hrHPV infection through cervical dysplasia, pre-cancer 
and cancer; having five or more abortions and the pres- 
ence of vaginal wall abnormalities suggesting a general- 
ized increased risk of sexually transmitted diseases in 
women who have cervical pre-cancer and cancer. The 
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non-linearity in the relationship between age and screen- 
ing status may be due to the natural history of cervical 
carcinogenesis where infection needs to persist before 
engendering malignant change [53]. 

As this was a cross-sectional study it was not possible 
to explore cause-and-effect relationships. We did not 
perform HPV DNA testing, cytology or biopsies to con- 
firm the result of visual inspections; as a result, visually 
inapparent pre-cancerous lesions could have been 
missed. Also, since this study was conducted among 
HIV-infected women on ART, the results may not be 
generalizable to uninfected women. Nevertheless, we be- 
lieve this study demonstrates the risk factors of positive 
cervical cancer screening test in this population. 

Conclusion 

In conclusion, HIV-positive Nigerian women are at a 
marginally increased risk for cervical pre-cancer and 
cancer. Our study highlight the importance of screening 
HIV-positive women in Nigeria for cervical cancer. The 
screen and treat approach using VIA/VILI has been 
shown to be effective for the detection of cervical pre- 
cancer and cancer, and incorporation of immediate treat- 
ment where applicable is associated with reduced loss to 
follow-up. This can also be rapidly scaled up in resource- 
constrained settings and be incorporated into HIV treat- 
ment programs. Our results demonstrate the need for 
more epidemiological studies of cervical pre-cancer and 
cancer among HIV-positive, indeed all women in Africa 
and an improved understanding of incidence and risk 
factors. 
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